Rhesus macaque and associated problems in Himachal Pradesh -India
Conflict between humans and primates is common and increasing (Estrada et al., 2012; Nijman, 2010; Sharma et al., 2011) . Of the nearly 225 living species of nonhuman primates, three Indian species (i.e., rhesus macaque (Macaca mulatta), bonnet macaque (Macaca radiata) and the hanuman langur (Semnopithecus entellus) have become urbanized. Out of these, rhesus macaques and hanuman langur share food and space with humans in rural and urban areas and are often reported in conflict with humans (Pirta, 2002; Singh, 2000) . Conflicts often occur when these primates raid crops of farmers (Forthman, 1986; Hill, 2000; Siex & Struhsaker, 1999) .
Primate conservation in Himachal Pradesh is facing a particular dilemma. Rhesus macaques and hanuman langur often live in temples and towns, where they are worshiped, provisioned and protected by local people (Rajpurohit et al., 2006) as they are considered the image of God Hanuman (Jolly, 1985) . However, due to their crop raiding they are disliked in the areas of intensive agriculture, horticulture, and plantations (Roonwal & Mohnot, 1977) . The success of any conservation policy for primates depends upon resolving this conflict (Pirta et al., 1995) .
Here we present baseline data on distribution of rhesus macaques and hanuman langur and in forested and non-forested areas of Himachal Pradesh and discuss the intensity of the humannonhuman primate problem both in terms of geographical area and economic loss. Ecological causes which lead to the human-monkey conflict were observed and possible measures are proposed to deal with this conflict. (Mahabal, 2005; Mehta, 2005; Mehta & Julka, 2002) . Surveys were conducted from October 2004 to September 2006 with the help of local volunteers of Himachal Gyan Vighan Samiti (HGVS), a state social organisation encourages scientific attitudes. Localities were selected on the basis of parameters like access by motor road or tracks, importance due to particular habitat, altitude, status of locality in district and calls from local people complaining about monkey menace. Two workshops (2 and 9 October 2005) were also held to analyse and evaluate observations at Shimla with different groups of volunteers. Direct interviews were conducted with local people in all localities in the local dialect to learn about interaction of rhesus macaque. This helped find groups of monkeys after reaching each locality. In addition, extensive group discussions were conducted.
Some assessments of rhesus macaque crop damage were done by categorizing the damage as heavy destruction (above 80%), medium (between 40 to 80%) or low (below 40 %).
TAPROBANICA VOL. 04: NO. 02 We documented that out of 3243 panchayats of the state, 2301 was affected by monkey crop damage. Panchayats are non-partisan councils that settle disputes between individuals and villages across a prescribed area. Of those affected, in 1017 the intensity of damage was less than 40%, in 670 it was between 40-80%, and in 470 80% of crops were destroyed by monkeys. In total, 93.89% of all panchayats were affected by the monkeys. It was followed by Kangra (90.79%), Solan (87.2%) and Sirmour (80.26%) Panchayat. The monkey crop raiding was not recorded in any of the panchayats of Lahaul, Spiti, and Kinnaur (Table  1) . Conservative estimates put the loss in USD 150,000 to horticulture, USD 200,000 to agriculture and USD 150,000-200,000 to other sectors. In Bilaspur district all the 38 panchayats had high level of crop damage. It was followed by Sirmour where 58.47% of the affected panchayats, Chamba (49.23%) and Shimla (42.23%) had high levels (> 80%) of the crop damage. Despite the highest percentage of affected panchayats in Hamirpur, the percentage of highly affected panchayats (crop damage >80% of area) was only 6.05% (Table 1 ). The threat posed by macaques can be placed in perspective when one realizes that 84% families in the state possess just 1 acre of agricultural land and 70% people depend on agriculture and horticulture. This forces people to keep their land vacant which is a dangerous in a land-use based economy, like that of Himachal Pradesh. We found that diminishing food in their natural habitat is one of important cause of their crop raiding. During last few decades, availability of a food base in forest areas has decreased due to fragmentation and continuous degradation of broad leaved and evergreen forests, as well as monoculture practices of conifers (Wada, 1983 (Wada, & 1984 .
Conflicts between humans and monkeys and other wild animals are a manifestation of a larger ecological crisis. Wild animals have moved out of wild habitats to human habitation due to rising human population, increased and constant human interference in the wildlife habitats and continuously declining forest cover. (Table 2 ). There is heavy demand for horticultural land (Singh, 1991) , and the emphasis is on economic crops and other developmental activities (Vaidya & Sharma, 1994) . This may be detrimental to both rhesus macaque and hanuman langur populations. Unlike many other primates, rhesus macaques are well adapted to life near humans and can thrive in highly disturbed environments. 48.5% of rhesus macaques in northern India live in villages, towns, cities, temples and railway stations. About 37.1% of the population lives with some human contact on roadsides and canal banks and only 14.4% of the rhesus macaques in the northern part of the country live in isolation from humans and do not rely on them at all for food (Southwick & Siddiqi, 1994) . Rhesus macaques derive, both directly and indirectly, a substantial part of their diet from human activities (Richard et al., 1989) . In fact, up to 93% of their diet can be from human sources, either from direct handouts or from agricultural sources (Southwick & Siddiqi, 1994) . One of the most important reasons for rise in conflict between humans and nonhuman primates is the rapid growth in population of monkeys due to easily available food resources near human settlements. In 1980, Himachal Pradesh had 60,000 monkey population, but this rose to 317, 112 in 2004) and there was a growth of 530% between 1908 and 2004 (Table 3) . This is far greater than the carrying capacity of the state (Mohnot et al., 2005) and if their growth rate is not checked, it will reach alarming proportions in the near future.
One of the important factors for this increase is the sharp decline in the predator population. Potential predators include raptors, dogs, weasels, leopards, tigers, sharks, crocodiles, and snakes (Fooden, 2000) . Leopards are numerous in Himachal Pradesh, but they are unable to check the population growth of monkeys due to monkeys association with human settlements. Entry of monkeys into human habitations for food has lead to their dependence on cooked/processed food. Devotees and animal lovers feel gratified in feeding monkeys in temples, highways or roof tops and consider it a noble deed. As a result, monkeys have become habitual of snatching food from people, attacking them, in extreme cases taking lives. In places, particularly between Solan and Shimla on National Highway 22, they sit along the road and often cause accidents.
Increase in population of monkeys is attributable to other factors also. One of the factors is ban on the export of monkeys for biomedical research. Before 1978, India was the largest exporter of monkeys, exporting 60-70 thousands monkeys per year (Southwick & Siddiqi, 2001 ). Due to ban on their export in 1978 and their adaptability to human-disturbed environments, the Indian population of rhesus macaque is increasing (Rao, 2003) . Various body parts of monkeys are still used as an effective experimental medium for characterization of various human pathogens (Ahamed et al., 2004; Mehedi et al., 2002; Shafee & AbuBakar, 2011) and lifting the ban on export of monkeys from India would help control their population.
A thorough understanding of potential risks and perceptions by local people are important factors in any management strategy (Madden, 2004) . Restoration of their natural habitat in densely populated areas may decrease conflict. In the long-term, management will be necessary to conserve healthy populations of rhesus macaques and prevent persecution by humans from being a threat to their survival (Muroyama & Eudey, 2004) . Assessment of public opinion is needed for effective management of manmonkey conflict (Marchal & Hill, 2009; Isabirye et al., 2008; Eudey, 2008) .
In a human population of 6,800,000 
